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and a molded product in a complicated shape, and to provide a 
method for producing the clay-containing rubber composite material. 

SOLUTION: This clay-containing rubber composite material 
contains a clay mineral 7 converted into an organic material by 
binding organic onium ions 6 to it through ionic linkage and a 
vulcanized rubber oligomer 3 having hydrogen bonding functional 
groups 30. At least a part of the rubber oligomer 3 enters the space 
between layers of the clay mineral 7 to form hydrogen bonds with the 
clay mineral 7 by functional groups. When the clay composite rubber 
material 200 is produced, the clay mineral 7 converted into the 
organic material is mixed with the unvulcanized rubber oligomer 3 
having the hydrogen bonding functional groups to thereby make at 
least a part of the rubber oligomer 3 enters the space between the 
layers of the clay mineral 7 and vulcanize the rubber oligomer 3. 

COPYRIGHT: (C)1998,JPO 


file:///CI/Documents%20and%20Settings/hchan/My%20Doc... 121_201 l-07-07_JP_10245453_A_M_AccessibleVersion.htm (2 of 2)7/7/201 1 5:00:20 PM 


JP,10-245453,A [CLAIMS] 


Page 1 of 1 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 

[Claim(s)] 

[Claim 1]Argillite organicity-ized when organic onium ion carried out an ionic bond, A clay 
composite rubber material which contains a vulcanized rubber oligomer which has a functional 
group of hydrogen bond nature and in which this rubber oligomer is characterized by at least 
the part's entering between layers of the above-mentioned argillite, and forming argillite and a 
hydrogen bond by the above-mentioned functional group. 

[Claim 2]A process of forming an ionic bond between the above-mentioned argillite and the 
above-mentioned organic onium ion, and organicity-izing the above-mentioned argillite by 
contacting argillite to organic onium ion, By mixing argillite organicity-ized [ above ] and an 
unvulcanized rubber oligomer which has a functional group of hydrogen bond nature, A 
manufacturing method of a clay composite rubber material consisting of a process of making at 
least a part of above-mentioned rubber oligomer entering between layers of the above- 
mentioned argillite, and forming a hydrogen bond between a functional group of the above- 
mentioned rubber oligomer, and the above-mentioned argillite, and a process of vulcanizing 
the above-mentioned rubber oligomer. 


[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a clay composite rubber material which the 
elastic modulus was high, and was excellent in the mechanical property, and was suitable for 
producing thin material and the mold goods of complicated shape, and a manufacturing 
method for the same. 
[0002] 

[Description of the Prior Art]Conventionally, in order to improve the mechanical property of a 
rubber material, addition of argillite and mixing are considered. For example, there are an 
oligomer bridging body which vulcanized the unvulcanized rubber oligomer, and a polymer 
rubber bridging body which vulcanized the unvulcanized rubber. A polymer rubber bridging 
body has a high elastic modulus, and since it excels in the mechanical property, it is used 
widely. 

[0003]We proposed previously the clay composite rubber material which distributed argillite 
uniformly in rubber (Tokuganhei8-163941). Between the layers of argillite, this proposal mulls a 
rubber material with the clay composite material into which the guest molecule was made to 
introduce, and, specifically, carries out the crosslinking bond of a guest molecule and the 
rubber material. This material is material with both high barrier property and elastic moduli to a 
fluid, such as gas and a liquid, compared with two sorts of above-mentioned bridging bodies. 
[0004] 

[Problem(s) to be Solved]However, there are the following problems in the above-mentioned 
conventional rubber composite material. That is, in the above-mentioned oligomer bridging 
body, although Mooney viscosity is low and excellent in the moldability, as compared with the 
above-mentioned polymer rubber bridging body, it is inferior to mechanical properties, such as 
an elastic modulus and tensile strength. The above-mentioned polymer rubber bridging body is 
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inferior to the barrier property to fluids, such as gas and a liquid, and its elastic modulus is also 
insufficient depending on a use. In the above-mentioned clay composite rubber material which 
the inventors of the application concerned proposed, as a material which manufactures a 
complicated shape article and thin material mold goods, Mooney viscosity is slightly high and 
there is room for an improvement. 

[0005]This invention tends to provide a clay composite rubber material which the elastic 
modulus was high, and was excellent in the mechanical property, and was suitable for 
producing thin material and the mold goods of complicated shape, and a manufacturing 
method for the same in view of this conventional problem. 
[0006] 

[Means for Solving the Problem]Argillite organicity-ized when organic onium ion carried out the 
ionic bond of the invention of Claim 1, It is a clay composite rubber material which contains a 
vulcanized rubber oligomer which has a functional group of hydrogen bond nature and in which 
this rubber oligomer is characterized by at least the part's entering between layers of the 
above-mentioned argillite, and forming argillite and a hydrogen bond by the above-mentioned 
functional group. 

[0007]What should be most observed in this invention is that at least a part of rubber oligomer 
has entered between layers of organicity-ized argillite, that a functional group combined with a 
rubber oligomer forms argillite and a hydrogen bond, and that a rubber oligomer vulcanizes. 
[0008]Since argillite is uniformly distributed and mixed with a molecular level in a matrix of a 
rubber oligomer, to a clay composite rubber material of this invention, barrier property to fluids, 
such as gas and a liquid, is high, and an elastic modulus is high to it. 

[0009]A rubber oligomer vulcanizes. Therefore, the clay composite rubber material can change 
from a viscous body to an elastic body, and can demonstrate a practical elastic modulus. As 
compared with the above-mentioned conventional polymer rubber bridging body, a clay 
composite rubber material of this invention has low Mooney viscosity, and is suitable for 
producing thin material and mold goods of complicated shape. Therefore, Mooney viscosity is 
low and suitable for shaping of a thin thing and a complicated shape article. 
[001 0]A Reason which argillite distributes and mixes uniformly with a molecular level in a 
matrix of a rubber oligomer is considered as follows. That is, as shown in drawing 1 , when the 
organic onium ion 6 carries out an ionic bond, argillite 7 is organicity-ized and is in the state 
where the rubber oligomer 3 enters easily between layers of the argillite 7. The rubber 
oligomer 3 has the functional group 30 of hydrogen bond nature. Therefore, the rubber 
oligomer 3 enters between layers of the organicity-ized argillite 7, and forms a hydrogen bond 
between the functional group 30 and the argillite 7. 

[001 1]So, the rubber oligomer 3 stops between layers of the argillite 7, and extends between 
layers. Distribution of argillite can distribute argillite with uniformly big interlaminar distance 
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also to the difficult rubber oligomer 3 conventionally. According to the clay composite rubber 
material 200 of this invention, mold goods excellent in interception nature to gas etc. can be 
obtained. 

[0012]When the argillite 7 distributes uniformly in the rubber oligomer 3, movement of the 
rubber oligomer 3 near the silicate layer of the argillite 7 is restrained. Therefore, it has good 
influence on a mechanical property of the clay composite rubber material 200. 
[0013]lnvention of Claim 2 argillite by making organic onium ion contact, By mixing a process 
of forming an ionic bond between the above-mentioned argillite and the above-mentioned 
organic onium ion, and organicity-izing the above-mentioned argillite, and argillite organicity- 
ized [ above ] and an unvulcanized rubber oligomer which has a functional group of hydrogen 
bond nature, It is a manufacturing method of a clay composite rubber material consisting of a 
process of making at least a part of above-mentioned rubber oligomer entering between layers 
of the above-mentioned argillite, and forming a hydrogen bond between a functional group of 
the above-mentioned rubber oligomer, and the above-mentioned argillite, and a process of 
vulcanizing the above-mentioned rubber oligomer. 

[0014]What should be most observed in this invention is making a rubber oligomer which has a 
functional group of hydrogen bond nature enter between layers of organicity-ized argillite and 
forming a hydrogen bond for this functional group and argillite, and vulcanizing a rubber 
oligomer further. 

[0015]According to this invention, since a rubber oligomer is made to enter between layers of 
organicity-ized argillite and it can stop between layers by a hydrogen bond, between layers of 
argillite is extended and it will be in an infinite swelling state. Since a rubber oligomer 
vulcanizes, viscosity becomes low and it can manufacture clay composite rubber material 
optimal as a molding material of thin mold goods or a complicated shape article. Therefore, 
according to this invention, a clay composite rubber material of Claim 1 which has the 
outstanding feature can be manufactured like the above. 

[0016]Next, details of above-mentioned Claim 1 and Claim 2 are explained. As for the above- 
mentioned argillite, it is preferred that a touch area with a rubber oligomer is large. As for 
exchange capacity of a positive ion of argillite, specifically, it is preferred that they are 50-200- 
mm equivalent weight /100g. Thereby, as for argillite, a touch area with a rubber oligomer 
becomes large. 

[0017]On the other hand, when exchange capacity exceeds 200-mm equivalent weight / 100g, 
associative strength between layers of argillite becomes firm, and there is a possibility that an 
effect made into the purpose of this invention may no longer be acquired. In the case of 50 mm 
equivalent weight / below 100g, onium ion cannot fully be exchanged but there is a possibility 
that an effect of this invention may no longer be acquired too. 
[0018]As the above-mentioned argillite, there is smectite system argillite, such as 
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montmorillonite, saponite, hectorite, beidellite, a stevensite, and nontronite, a vermiculite, 
halloysite, or swelling mica, and it is specifically a natural thing. A ************ thing may be 
used. 

[0019]The above-mentioned organic onium ion is an organic matter which has onium ion. As 
organic onium ion. **, for example, hexylammonium ion, octylammonium ion, 2-ethylhexyl 
AMMONIMU ion, dodecyl(lauryl) ammonium ion, octadecyl(stearyl) ammonium ion, 
dioctyldimethylammonium ion, Trioctyl ammonium ion, distearyl dimethylammonium ion, alkyl 
pyridinium ion, etc. can be used. The above-mentioned onium ion may be quarternary 
ammonium salt, or 1, 2, and tertiary amine may be used for it as a proton. 
[0020]ln a process of organicity-izing argillite, ionic exchange of the argillite is carried out by 
organic onium ion, for example. Interlaminar distance of argillite is expanded rather than the 
first stage by this operation. For example, when interlaminar distance of argillite before 
organicity-izing is 12A, interlaminar distance of argillite after organicity-izing is expanded to 
about 16-36A. 

[0021]Next, as the above-mentioned rubber oligomer. As ** and a synthetic rubber. A polymer 
currently used, for example, a styrene butadiene copolymer, polybutadiene, polybutadiene, 
polyisoprene, a polyacrylonitrile butadiene copolymer, polychloroprene, polyethylene 
propylene copolymer Butylene, a polyacrylic, silicone, Oligomer, such as polyvinylidene 
fluoride, polyurethane, and crude rubber, can be used, a chain of a rubber oligomer -- straight 
chain shape and branched state -- any may be sufficient. 

[0022]As for a molecular weight of an unvulcanized rubber oligomer, it is preferred that they 
are hundreds - about 10,000 number. Thereby, an elastic modulus of an oligomer bridging 
body becomes high, and Mooney viscosity can be made low. On the other hand, when a 
molecular weight of an unvulcanized rubber oligomer is less than hundreds, an elastic modulus 
of an oligomer bridging body may fall and it may not be practical. In exceeding about tens of 
thousands, Mooney viscosity becomes high and there is a possibility that a moldability may 
fall. Among these, the range of a molecular weight of a rubber oligomer practical on especially 
balance of an elastic modulus and Mooney viscosity is 3000 to about 10000. However, it is not 
limited to this. 

[0023]A rubber oligomer molecule has polar functional groups, especially a hydrogen bond 
nature functional group. As a functional group of hydrogen bond nature, a hydroxyl group, a 
carboxyl group, an amide group, an imido group, an acid anhydride, an amino group, an imino 
group, a sulfonyl group, a phosphoryl group, a thiol group, etc. are raised, for example. The 
above-mentioned functional group may be combined with which position among an end of an 
unvulcanized oligomer molecule, and a chain. 

[0024]ln intramolecular, an electron is carrying out localization of the above-mentioned polar 
functional groups, they mean what a bias of an electric charge produced, and an ionic 
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functional group polarized thoroughly does not contain. Therefore, onium ion is not contained 
in the above-mentioned polar functional groups. 

[0025]a polymer used as a synthetic rubber as the above-mentioned rubber oligomer -- for 
example, To both ends, a hydroxyl group. To polybutadiene oligomer and both ends to contain, 
a hydroxyl group. To hydrogenation polybutadiene oligomer and both ends to contain, a 
hydroxyl group. Polyisoprene oligomer to contain, hydrogenation polyisoprene oligomer which 
contains a hydroxyl group in both ends, polyisoprene oligomer which contains a hydroxyl group 
in a side chain, a polyester oligomer containing a hydroxyl group, and polyether oligomer 
containing a hydroxyl group can be used. A rubber oligomer has an unsaturated bond. From 
an unsaturation binding site, a crosslinking bond is formed and a rubber oligomer vulcanizes. 
The number of unsaturated bonds answers density of a crosslinking bond to wish. 
[0026]ln a process of mixing organicity-ized argillite and a rubber oligomer, after mixing both 
directly or mixing using suitable cosolvent, it mixes by removing a solvent. It can fully mix more 
effectively by heating a mixture of the above-mentioned argillite and a rubber oligomer. 
[0027]As for an addition to a rubber oligomer of organicity-ized argillite, it is preferred that it is 
1 to about 50weight % of a range. There is a possibility that an effect by addition of organicity- 
ized argillite may no longer be demonstrated in less than 1 weight % of a case. Since Mooney 
viscosity of a clay composite rubber material becomes high in exceeding 50 weight %, there is 
a possibility that ****** may fall. 

[0028]By mixing with argillite and a rubber oligomer which were organicity-ized, a functional 
group of a rubber oligomer molecule forms the surface and a hydrogen bond between layers of 
the above-mentioned argillite. Thereby, a hydrophobic space is secured between layers of 
argillite and at least a part of rubber oligomer advances between layers. By penetration of a 
rubber oligomer, it expands by not less than about 50A between layers. 
[0029] Mooney viscosity of a complex of argillite and a rubber oligomer which were organicity- 
ized is about 5 (MS 1+4 , 100 **) grade. On the other hand, Mooney viscosity of the usual 

unvulcanized polymer or a clay composite rubber material of invention of Tokuganhei8-1 63941 
is 20 to 50 (MS 1+4 , 100 **) grade. Therefore, a clay composite rubber material of this invention 

has small Mooney viscosity compared with conventional technology. For this reason, a clay 
composite rubber material of this invention is easy to fabricate as compared with conventional 
technology, and fits production of thin material and a Plastic solid of complicated shape. 
[0030]The vulcanization of a rubber oligomer can mix a vulcanized agent with organicity-ized 
argillite by methods, such as a mull, to a complex of a rubber oligomer, and can be performed 
by [which fabricated by methods, such as press forming and extrusion molding, ] carrying out 
afterbaking. If it can be used as a vulcanized agent of common rubber, all can be used for a 
cross linking agent. For example, in sulfur vulcanization, generally, sulfur, a rubber accelerator, 
a vulcanizing assistant, etc. are added. Organic peroxide etc. which are used in peroxide 
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vulcanization are usable. 
[0031] 

[Mode for carrying out the invention] 

A clay composite rubber material concerning an example of an embodiment of example of 
embodiment 1 this invention is explained using drawing 1 . The clay composite rubber material 
200 of this example contains the organicity-ized argillite 7 and the vulcanized rubber oligomer 
3 which have the functional group 30 of hydrogen bond nature, when the organic onium ion 6 
carries out an ionic bond. At least the part enters between layers of the argillite 7, and the 
rubber oligomer 3 forms the argillite 7 and a hydrogen bond by the functional group 30. 
[0032]Montmorillonite is used for argillite. Stearylamine is used for organic onium ion. LIR506 
(made by Kuraray) is used for the rubber oligomer which has a functional group of hydrogen 
bond nature. A molecular weight is about 25000 and LIR506 has combined the hydrogen 
group with both ends. 

[0033]Next, the manufacturing method of the above-mentioned clay composite rubber material 
is explained. First, if the outline is explained, argillite is organicity-ized by organic onium ion, it 
ranks second, and it mixes with the organicity-ized argillite and the unvulcanized rubber 
oligomer which has a hydrogen bond nature functional group, and a rubber oligomer is 
vulcanized. 

[0034]Next, the details of the manufacturing method of the above-mentioned clay composite 
rubber material are explained. First, 31 g of stearylamine contacted 80 g of montmorillonite, 
and montmorillonite was organicity-ized. LIR506 [ 100-g ] was added to 7 g of organicity-ized 
montmorillonite, and it heated at 100 ** for 20 minutes. 

[0035]Subsequently, 3 g of stearic acid, and 5-g flower-of-zinc #1, 3 g of sulfur, the 1.5-g 
rubber accelerator MSA (N-Oxydiethylene-2-benzothiazolesulfenamide), And the 1-g antiaging 
agent 224 (Polymerized 2, 2, 4-trimethyl-1,2-dihydroquinoline) was added and stirred. The 
vacuum deairing of these was carried out at 100 ** for 1 hour, and this was fabricated on the 2- 
mm-thick sheet. The hotpress of this Plastic solid was carried out at 160 **for40 minutes, and 
the sheet which consists of a stearyl montmorillonite oligomer bridging body was obtained. 
[0036]The point that Oreo ylamine was used for the example of two examples of an 
embodiment as organic onium ion instead of stearyl montmorillonite is different from the 
example 1 of an embodiment. Namely, LIR506 [ 100-g ] was added to 7 g of montmorillonite 
(OREOIRU montmorillonite) organicity-ized by Oreo ylamine, and it heated at 100 ** for 20 
minutes. 

[0037]Subsequently, 3 g of stearic acid and 5-g flower-of-zinc #1, 3 g of sulfur, the 1.5 g rubber 
accelerator MSA, and the 1-g antiaging agent 224 were added and stirred. The vacuum 
deairing of these was carried out at 100 ** for 1 hour, and this was fabricated on the 2-mm- 
thick sheet. The hotpress of this Plastic solid was carried out at 160 **for 40 minutes, and the 
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sheet which consists of an OREOIRU montmorillonite oligomer bridging body was obtained. 
MSA and the antiaging agent which were used by this example are the same as that of the 
example 1 of an embodiment. 

[0038]ln the example of one comparative example, the oligomer bridging body was obtained 
without adding argillite. That is, 3 g of stearic acid and 5-g flower-of-zinc #1, 3 g of sulfur, the 
1.5 g rubber accelerator MSA, and the 1-g antiaging agent 224 were added to oligomer LIR506 
(made by Kuraray) 100g, the vacuum deairing was carried out at 100 ** after stirring for 1 hour, 
and it fabricated on the 2-mm-thick sheet. After that, the hotpress of 160 ** of this sheet 
forming object was carried out for 40 minutes, and the sheet which consists of an oligomer 
bridging body was obtained. MSA and the antiaging agent which were used by this example 
are the same as that of the example 1 of an embodiment. 

[0039]ln the example of two comparative examples, the point of having used isobutylene 
isoprene rubber is different from the comparative example 1 instead of hydroxyl group 
denaturation oligomer LIR506. To 100 g of isobutylene isoprene rubber (Japan Synthetic 
Rubber Butyl1268), namely, 1 g of stearic acid, and 3-g flower-of-zinc #1, 1-g rubber 
accelerator TT (Tetra methylthiaramdisulf ide), And 1 .75 g of sulfur was added, the roll mull 
was carried out, and this was fabricated on the 2-mm-thick sheet. Subsequently, the hotpress 
of 1 50 ** of the sheet forming objects was carried out for 40 minutes, and the sheet which 
consists of a polymer rubber bridging body was obtained. 

[0040]ln the example of three comparative examples, the DSDM-Mt-polymer rubber bridging 
body was obtained using the rubber oligomer which does not have a functional group of 
hydrogen bond nature, and the organicity-ized argillite. That is, the stearic acid as a peptizing 
agent was added to 100 g of isobutylene isoprene rubber (Japan Synthetic Rubber Butyl1268). 
Subsequently, into this, 5g of montmorillonite (DSDM-Mt) organicity-ized with dimethylstearyl 
ammonium was added by a part for inorganic matter, and 10g of Caren 800 (a trade name, the 
product made by Hardman) as a dispersing agent was added further. 
[0041]Subsequently, 1 g of stearic acid and 3-g flower-of-zinc #1, 1-g rubber accelerator TT 
(the same thing as the comparative example 2), and 1 .75 g of sulfur were added, the roll mull 
was carried out, and this was fabricated on the 2-mm-thick sheet. Then, the hotpress of 150 ** 
of the sheet forming objects was carried out for 40 minutes, and the sheet which consists of a 
DSDM-Mt-polymer rubber bridging body was obtained. 

[0042]An elastic modulus and Mooney viscosity were measured about the bridging body of 
(the example of an experiment) next the examples 1 and 2 of an embodiment, and the 
comparative examples 1-3. Measurement of the elastic modulus was performed using the 
Iwamoto factory viscoelasticity spectrometer. Based on JISK6300, the Mooney viscosity 
(HS 1+4 , 100 **) at 100 ** was measured. What cut each sheet in 2 mm in thickness, 5 mm in 

width, and length of 50 mm was used for the specimen with which measurement was 
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presented. The measurement result was shown in Table 1. 

[0043]As known in Table 1, compared with the comparative examples 1-3, the examples 1 and 
2 of an embodiment had a high elastic modulus, and were low. [ of Mooney viscosity ] 
[0044] 
[Table 1] 
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[0045] 

[Effect of the lnvention]According to this invention, a clay composite rubber material which the 
elastic modulus was high, and was excellent in the mechanical property, and was suitable for 
producing thin material and the mold goods of complicated shape, and a manufacturing 
method for the same can be provided. 

[Translation done.] 
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